DESIGNATION OF INVENTORS 



FIRST INVENTOR; 
NAME: 
ADDRESS : 

CITIZENSHIP: 



Manfred DUFNER 

Walder Strasse 17 

D-72505 Krauchenwies , Germany 

German 



PRIORITY: 



German No. 102 48 071.0 
Filed October 15, 2002 

German No. 103 21 355.4-16 
Filed May 13, 2003 



TITLE: 



EXTRUSION DIE 



R:\Patents\D\DUFNER-l\Designation of Inventors.wpd 



UNITED STATES SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN that I, Manfred Dufner, a citizen of 
Germany, having an address of Walder Strasse 17, D-72505 
Krauchenwies, Germany have invented certain new and useful 
improvements in an 

EXTRUSION DIE 

of which the following is a specification. 
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BACKGROUND OF THE INVENTION 



1, Field of the Invention 

The invention relates to an extrusion die for 
injecting plasticizable elastomers into a cavity of an 
injection-molding die. The extrusion die is mounted on a 
cold-channel block which, for distribution of the material 
plasticized in a plasticization aggregate, is arranged 
between the aggregate and the injection-molding die. 

The cold-channel block is therefore a distribution 
system that is supplied from a plasticization aggregate and . 
impacts several of the extrusion dies in question. by way of a 
channel system, which dies then inject the mass, still 
plastic, into corresponding mold cavities. In order for the 
plasticized mass not to already vulcanize on its way from the 
plasticization aggregate through the channel system to the 
extrusion dies, the cold channel block has a corresponding 
tempering system,-- in which a suitable tempering medium 
circulates. 



2. The Prior Art 

In the extrusion dies used until now, there was 
always a sprue that formed during the injection-molding 
process, which had to be removed from the injection-molding 
die after every shot, and resulted in an increased occurrence 
of waste. 

SUMMARY OF THE INVENTION 
It is therefore an object of the invention to 
provide an extrusion die wherein the injection-molding can 
take place without any sprue. 

The invention comprises an extrusion die having an 
extrusion die opening that can be closed off with a needle, 
the needle being the extrusion-die-opening end of. an insert 
that can be displaced in the extrusion die body and has the 
material transport channel. An external drive is provided 
for the displacement movement of the insert. 



With the invention, activation of the closure 
needle and the material guidance are separated from one 
another. The insert that has the needle has flow through its 



inside. In the region of the material flow, no seals are 
used. 

Furthermore, there is the advantage that no sprue 
waste occurs, since the work piece is directly injected with 
the extrusion die. 

In an advantageous embodiment of the invention, the 
drive for the displacement movement of the insert that can be 
axially displaced in the extrusion die body is a short-stroke 
cylinder that is connected with a holder plate, by way of 
rods arranged outside of the extrusion die body. This plate 
surrounds the extrusion die body at the level of the insert 
and is mounted on the extrusion die body so that it can be 
displaced axially. Several bolts are arranged in the holder 
plate, radial to the center axis of the extrusion die, and 
project into a ring-shaped undercut in the insert with their 
ends that point radially inward. 

To activate the short-stroke cylinder, the rods 
pull the holder plate and the insert, which is connected to 
the holder plate with a positive lock, back, thereby moving 
the needle out of the extrusion die opening to the back, 



making it possible to start the injection process. To close 
the extrusion die opening, the process takes place in the 
opposite direction. 

The channel that conveys material ends, in the 
insert, in bores that empty out into the extrusion die mouth 
piece before the start of the needle region. 

The insert and the needle form a structural unit, 
making it possible for the material guidance (through, the 
insert) and the activation of the closure needle to be 
separated from one another. 

The extrusion die opening is located in the 
extrusion die mouth piece which can be formed by a conically 
shaped threaded ring. This ring can be screwed onto the 
front end of the extrusion die body, so that in this state, a 
conical space is formed by the conical walls of the threaded 
ring, and on the- back, by the front ..face of the. insert. 
However, the extrusion die mouth piece can also be integrally 
formed with the extrusion die body. 



The plasticized material from the cold channel 
first enters the channel in which the insert is guided so 
that it can be displaced, and from here into the insert 
itself, and through the bores in front of the needle into the 
space in the extrusion die mouth piece. 

As already explained above, channels that carry 
tempering medium are provided in the cold-channel block, in 
order to prevent the vulcanization of plasticized material in 
the cold channel. In order for the material not to cure 
prematurely in the extrusion die, 'channels to carry a 
tempering medium are also provided in the extrusion die body, 
thereby allowing tempering of the extrusion die even into the 
front region of the extrusion die. 

BRIEF DESCRIPTION OF THE DRAWING 
Other objects and features of the present invention 
will become apparent from the following detailed description 

..considered, in connection, with .the accompanying drawing.. . _It 

is to be understood, however, that the drawing is designed as 
an illustration only and not as a definition of the limits of 
the invention. 



FIG. 1 shows an extrusion die according to the 
invention in cross-section. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Referring now in detail to the drawing, FIG. 1 
shows an extrusion die 1 flanged onto a cold-channel block 
120. Cold-channel block 120 is separated, by means of an 
insulation plate 130, from a heating plate 140, which in turn 
rests against a mold die 150. Extrusion die 1 is a so-called 
needle-closure extrusion die. Extrusion die 1 consists, in 
its essential parts, of an extrusion die mouth piece 2, an' 
extrusion die body 3, and a mounting flange 4, which is 
mounted onto cold-channel block 120. 

Extrusion die mouth piece 2 forms a conically 
.structured, integral component 110 of extrusion die body 3. ; 
A continuous cylindrical channel 5 is provided in extrusion 
die body 3, in which channel an insert 70 is arranged so that 
-it~can .be displaced .axially, on the extrusion die. mouth piece 
end. Insert 70 has a material-guiding channel that consists 
of a cylindrical region 72 that ends in openings 73 that 
empty from insert 70 into extrusion die mouth piece 2, 
specifically in the region in which insert 70 makes a 



transition into a closure needle 74 molded onto insert 70. 
Closure needle 74 closes off or releases the "Angus" opening 
of tool cavity 170. The extrusion die opening 75 has the 
same diameter as the channel 5. This simplifies the 
manufacture of the device. Due to the fact that the closure 
needle closes the sprue opening of the cavity 170, there is 
no sprue waste at the finished molded part. 

In the region of cylindrical channel 72, a ring 
groove 76 is cut into the circumference of insert 70, into 
which bolts 77 reach, which are arranged radially in a holder 
ring 50. Holder ring 50 can be displaced on extrusion die 
body 3 in the axial direction, on a guide 78. For this 
purpose, holder ring 50 is connected with a holder plate 30, 
to which a short-stroke cylinder 160 is attached, by way of 
rods 40. 

The plasticized material gets into extrusion die 
body 3, and from there into insert. 70. 

By activation of short-stroke cylinder 160, rods 40 
pull holder plate 50, together with insert 70, to the back, 
thereby moving needle 74 out of extrusion die opening 75 and 



thereby allowing access by the plasticized material to mold 
cavity 170, by way of openings 73, extrusion 'die mouth piece 
2, and extrusion die openings 75. 

Accordingly, while only a few embodiments of the 
present invention have been shown and described, it is 
obvious that many changes and modifications may be made 
thereunto without departing from the spirit and scope of the 
invention. 



